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DETAILED ACTION 
Status of Previous Rejections 

This Office action is written in response to the Appeal Brief filed 4 June 2007. 
The Examiner has reconsidered the rejections of the last Office action and has found 
the Applicant's arguments persuasive. Therefore, the finality of that action is withdrawn. 
Rejection based on the newly cited reference(s) follow. 

Status of the Ciaims 
Claims 1-18, and 21-22 are pending wherein claims 19-20 are canceled and 
claims 2 and 11 are withdrawn from consideration. 

Examiner Interpretation 

The Examiner interprets the recitation "a titanium alloy having a nominal 
composition in weight percent of 6 percent aluminum, 4 weight percent vanadium, 0.2 
weight percent oxygen, balance titanium and impurities" as a titanium alloy containing in 
weight percent of 6 weight percent aluminum, 4 weight percent vanadium, 0.2 weight 
percent oxygen, balance titanium and impurities. 

Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
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invention was made to a person liaving ordinary skill in the art to whicli said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claim 1, 3-5, 10, 12-14, and 21-22 are rejected under 35 U.S.C. 103(a) as 

being unpatentable over Chakrabarti et al. (US 4,898,624) in view of the website 

disclosure of the Titanium Metals Corporation found at 

www.timet.com/metal64frame.html as archived by www.web.archive.org and Andinolfi 
et al. (US 4,563,239). 

In regards to claims 1, 10, 21 and 22, Chakrabarti et al. ('624) disclose a method 
for fabricating a forged titanium alloy article to make gas turbine engine impellers and 
other gas turbine parts (col. 1, lines 1 1-34). The titanium alloy article would contain 5.5 
to 6.75 weight percent aluminum, 3.5 to 4.5 weight percent vanadium, 0.15 to 0.20 
weight percent oxygen, 0.02 to 0.05 weight percent nitrogen, 0 to 0.3 weight percent 
iron, 0 to 0.08 weight percent carbon, 0 to 0.0125 weight percent hydrogen, and 0 to 
0.005 weight percent yttrium (col. 2, lines 4-23). Chakrabarti et al. ('624) further disclose 
that the beta-transus temperature for this alloy would be 1825°F (col. 2, lines 30-47). 
Chakarabarti et al. ('624) disclose forging the titanium alloy; thereafter solution heat 
treating at a temperature 55°F to 85''F below the beta-transus temperature; thereafter 
air cooling, oil quenching, or water quenching; and thereafter aging within the 
temperature range of 91 5T to 950°F (col. 2, line 48 - col. 4, line 28). Chakrabarti et al. 
('624) do not specify cooling to room temperature. However, Chakrabarti et al. ('624) 
disclose that the cooling rate would be result-effective in achieving a desired toughness 
of a desired section size (col. 3, lines 2-29). Therefore, it would have been obvious to 
one of ordinary skill in the art at the time the invention was made to modify the cooling 
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rate such that a desired toughness and room temperature would be obtained at the end 
of quenching. See MPEP 2144.05 II. 

Chakrabarti et al. ('624) disclose a method for fabricating a forged titanium alloy 
article of a desired section size as shown above, but Chakarabarti et al. ('624) do not 
specify that the thickness of the forged gas turbine engine component or final machining 
the forged gas turbine engine turbine component. 

Titanium Metals Corporation ("Timet") discloses that sections greater than four 
inches do not effectively respond to solution treat and age type of heat treatments (pg. 
2, Heat Treat Strategy). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to modify the method for fabricating a forged titanium alloy 
article, as disclosed by Chakrabarti et al. ('624), by limiting the section size to no greater 
than four inches, as disclosed by Timet, in order to ensure proper response to solution 
treatment and aging, as disclosed by Timet (pg. 2, Heat Treat Strategy). 

Adinolfi et al, ('239) disclose that a forged Ti-6AI-4V part would be chemically 
milled to remove the contaminated alpha case before final machining (col. 1, lines 11-38 
and col. 2, lines 54-66). Removal of the alpha case would optimize aerodynamic 
performance and aid in eliminating variations, defects, and discrepancies (col. 1 , lines 
11-25). 

Therefore, it would have obvious to one of ordinary skill in the art at the time the 
invention was made to modify the method for fabricating a forged titanium alloy article, 
as disclosed by Chakrabarti et al. ('624) in view of Timet, by chemically removing the 
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contaminated alpha case and then performing final machining, as disclosed by Adinolfi 
et al. ('239), In order to optimize aerodynamic performance and aid in eliminating 
variations, defects, and discrepancies, as disclosed by Adinolfi et al. ('239) (col. 1, lines 
11-25). 

Still regarding claim 10, Chakrabarti et al. ('624) disclose wherein typical forgings 
would have yield strengths (0.2% offset) above about 140 ksi (col. 3, lines 41-52). 
Furthermore, the Examiner asserts that the alloy of Chakrabarti et al. ('624) in view of 
Timet and Adinolfi et al. ('239) would have the claimed yield strength at its centerline 
and below the surface because the alloy would have substantially the same composition 
and substantially the same processing. See MPEP 2112.01 I. 

In regards to claims 3-4 and 12-13, Adinolfi et al. ('239) disclose wherein the 
compressor parts (which would include a compressor disk) would be included among 
the titanium alloy parts that would be subjected to chemical milling. However, based on 
the entire disclosures of Chakrabarti et al. ('624) and Adinolfi et al. ('239), it would have 
been obvious to one of ordinary skill in the art to apply the process of forging, solution 
heat treating, water quenching, aging, chemical milling and final machining to any gas 
turbine component to optimize aerodynamic performance and aid. in the elimination of 
variations, defects and discrepancies. 

In regards to claims 5 and 14, Chakrabarti et al. ('624) disclose that the solution 
heat treatment would occur for Vz hour to 1 hour (col. 2, line 66 - col. 3, line 2). 

Claims 6 and 15 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Chakrabarti et al. (US 4,898,624) in view of the website disclosure of the Titanium 
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Metals Corporation found at www.timet.com/metal64frame.html as archived by 
www.web.archive.org and Andinolfi et al. (US 4,563,239), and further in view of the 
ASM Handbool< Volume 4. 

In regards to claims 6 and 15, Chakrabarti et al. (US 4,898,624) in view of the 
website disclosure of the Titanium Metals Corporation found at 
www.timet.com/metal64frame.html as archived by www.web.archive.org and Andinolfi 
et al. (US 4,563,239) disclose a method for fabricating a forged titanium alloy article to 
make gas turbine parts as shown above, but Chakrabarti et al. (US 4,898,624) in view 
of the website disclosure of the Titanium Metals Corporation found at 
www.timet.com/metal64frame.html as archived by www.web.archive.org and Andinolfi 
et al. (US 4,563,239) do not specify that quenching would be initiated within about 20 
seconds of completing the step of solution heat treating. 

The ASM Handbook Volume 4 discloses quenching after solution heat treating 
within 20 seconds to prevent the decomposition of the p phase (pg. 917, col. 2). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to modify the method for fabricating a forged titanium alloy 
article, as disclosed by Chakrabarti et al. (US 4,898,624) in view of the website 
disclosure of the Titanium Metals Corporation found at 

www.timet.com/metal64frame.html as archived by www.web.archive.org and Andinolfi 
et al. (US 4,563,239), by quenching within 20 seconds of the completion of solution heat 
treating, as disclosed by the ASM Handbook Volume 4, in order to prevent the 
decomposition of the p phase, as disclosed by the ASM Handbook Volume 4 (pg. 917, 
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col. 2). 

Claims 7 and 16 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Chakrabarti et al. (US 4,898,624) in view of the website disclosure of the Titanium 
Metals Corporation found at www.timet.com/metal64frame.html as archived by 
www.web.archive.org and Andinolfi et al. (US 4,563,239), and further in view of the 
ASM Handbook Volume 4. 

In regards to claims 7 and 16, Chakrabarti et al. (US 4,898,624) in view of the 
website disclosure of the Titanium Metals Corporation found at 
www.timet.com/metal64frame.html as archived by www.web.archive.org and Andinolfi 
et al. (US 4,563,239) disclose a method for fabricating a forged titanium alloy article to 
make gas turbine parts as shown above, but Chakrabarti et al. (US 4,898,624) in view 
of the website disclosure of the Titanium Metals Corporation found at 
www.timet.com/metal64frame.html as archived by www.web.archive.org and Andinolfi 
et al. (US 4,563,239) do not specify that aging would occur for at least about 4 hours. 

The ASM Handbook Volume 4 discloses that aging times and temperatures 
would be result effective in achieving a desired strength (pg. 917, col. 3). See MPEP 
2144.05 II. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to modify the method for fabricating a forged titanium alloy 
article, as disclosed by Chakrabarti et al. (US 4,898,624) in view of the website 
disclosure of the Titanium Metals Corporation found at 

www.timet.com/metal64frame.html as archived by www.web.archive.org and Andinolfi 
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et al. (US 4,563.239), by applying any desired aging time, as disclosed by the ASM 
Handbook Volume 4, in order to achieve a desired strength, as disclosed by the ASM 
Handbook Volume 4 (pg. 917, col. 3). 

The ASM Handbook Volume 4 also discloses solution heat treating at a 
temperature of about 70*'F below the beta-transus temperature, water quenching, and 
aging for 2-8 hours at 995-1 250°F in order to produce a microstructure that would be 
primary a, plus tempered a' or a (3- a mixture (pg. 914, Table 1). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to modify the method for fabricating a forged titanium alloy 
article, as disclosed by Chakrabarti et al. (US 4,898,624) in view of the website 
disclosure of the Titanium Metals Corporation found at 

www.timet.com/metal64frame.html as archived by www.web.archive.org and Andinolfi 
et al. (US 4,563,239), by applying an aging time in the range of 2-8 hours, as disclosed 
by the ASM Handbook Volume 4, in order to achieve a microstructure that would be 
primary a, plus a' or a (3- a mixture, as disclosed by the ASM Handbook Volume 4 (pg. 
914. Table 1). 

Claims 8-9 and 17-18 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Chakrabarti et al. (US 4,898,624) in view of the website disclosure of the Titanium 
Metals Corporation found at www.timet.com/metal64frame.html as archived by 
www.web.archive.org and Andinolfi et al. (US 4,563,239), and further in view of Bewlay 
(US 6,370,956). 

Chakrabarti et al. (US 4,898,624) in view of the website disclosure of the 
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Titanium Metals Corporation found at www.timet.com/metal64frame,html as ardiived by 
www.web.archive.org and Andinolfi et al. (US 4,563,239) disclose a method for 
fabricating a forged titanium alloy article to make gas turbine parts as shown above, but 
Chakrabarti et al. (US 4,898,624) in view of the website disclosure of the Titanium 
Metals Corporation found at www.timet.com/metal64frame.html as archived by 
www.web.archive.org and Andinolfi et al. (US 4,563,239) do not specify that a titanium 
. alloy article would be ultrasonically inspected after forging and before heat treating or 
final machining. 

Bewlay ('956) discloses ultrasonically inspected samples. These samples 
include a conventional billet; a forged version of the conventional billet; a UFG billet (a 
conventional billet that has been forged into a shape) (col. 5, lines 30-43); and a forging 
of a UFG billet. The forged UFG billet would be characterized by press forging at 900^0 
(heat treatment) (col. 6, lines 1-14). Bewlay ('956) further discloses that ultrasonic 
inspection detects flaws, grains, imperfections and other microstructural characteristics 
and the use of ultrasonic inspection on turbine components (col. 1 , lines 5-20 and 
col. 4, lines 32-47). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to apply ultrasonic inspection to a titanium alloy between 
the stages of fabrication, as disclosed by Bewlay ('956), while conducting the method 
for fabricating a forged titanium alloy article, as disclosed by Chakrabarti et al. (US 
4,898,624) in view of the website disclosure of the Titanium Metals Corporation found at 
www.timet.com/metal64frame.html as archived by www.web.archive.org and Andinolfi 
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et al. (US 4,563,239), in order to detect flaws, grains, imperfections, and other 
microstructural characteristics, as disclosed by Bewlay (*956) because Bewlay (*956) 
teaches using ultrasonic inspection on titanium alloy turbine components (col. 1 , lines 5- 
20 and col. 4, lines 32-47). 

Response to Arguments 

First, the Applicant primarily argues that Timet does not deal with forged articles. 
In response, the Examiner notes that Timet does not dissuade the use of forged 
articles. 

Second, the Applicant primarily argues that (1) Bewlay C956) teaches ultrasonic 
inspecting a material that is made of a completely different alloy type (Ti6242) and (2) 
there is no indication that Bewlay (*956) teaches ultrasonic inspection after the step of 
forging the workpiece and before the step of heat treating. In response to argument (1), 
the Examiner notes that Bewlay ('956) teaches ultrasonic inspection of turbine 
components that would be made of titanium alloys (col. 4, lines 32-47). Therefore, it 
would be expected that that the ultrasonic inspection would not be limited to only Ti6242 
alloys, but would also be applicable to other titanium alloys including Ti64 alloys. In 
response (2) see the rejection of claims 8-9 and 17-18 above. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jessee Roe whose telephone number is (571) 272- 
5938. The examiner can normally be reached on Monday-Friday 7:30 AM - 4:30 PM. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Dr. Roy V. King can be reached on (571) 272-1244. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Infomnation regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Sen/ice Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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